NET1 and HFI1 genes of yeast mediate both chromosome maintenance and mitochondrial rho(-) mutagenesis.
An increase in the mitochondrial rho(-) mutagenesis is a well-known response of yeast cells to mutations in numerous nuclear genes as well as to various kinds of stress. Despite extensive studies for several decades, the biological significance of this response is still not fully understood. The genetic approach to solving this enigma includes a study of genes that are required for the high incidence of spontaneous rho(-) mutants. We have obtained mutations of a few nuclear genes of that sort and found that mutations in certain genes, including CDC28, the central cell-cycle regulation gene, result in a decrease in spontaneous rho(-) mutability and simultaneously affect the maintenance of the yeast chromosomes and plasmids. Two more genes resembling CDC28 in this respect are identified in the present work as a result of the characterization of four new mutants. These two genes are NET1 and HFI1 which mediate important regulatory protein-protein interactions in the yeast cell. The effects of four mutations, including net1-srm and hfi1-srm, on the maintenance of the yeast mitochondrial genome, chromosomes and plasmids, as well as on the cell's sensitivity to ionizing radiation, are also described. The data presented suggest that the pleiotropic srm mutations determining coordinate changes in the fidelity of mitotic transmission of chromosomes, plasmids and mtDNA molecules identify genes that most probably operate high up in the hierarchy of the general genetic regulation of yeast.